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(57)Abstract: 

PURPOSE: To prevent punching-through from being produced between a source 
and a drain and hereby reduce parasitic junction capacitance for prevention of 
delayed operation by constructing a device such that a channel part has surface 
concentration of satisfactorily low impurity, and a high concentration region is 
located below the channel part and a lower concentration region than a well is 
located on the bottom of a source-drain region. 

CONSTITUTION: There is selectively grown on a p-well 2 of 1 01 7cm-3 surface 
concentration and non-doped epitaxial Si layer 6 or an epitaxial Si layer 6 having 



/ 



rmt BLANK (uspto) 



about 2xl015cm-3 p type low concentration. Then, there is formed by ion 
implantation a p type channel doping layer 7 having about 2><1017cm-3 peak 
concentration at the depth of about 0.08|jm over an entire device region 3. 
Hereby, threshold voltage is lowered along a channel surface part S1 to prevent 
punching-through from being produced between a source region 10s and a drain 
region 10d in a high concentration region in the vicinity of an intermediate part 
S2. A region S3 where bottom parts of the source and drain regions make 
contact gets low impurity concentration to reduce junction parasitic capacitance. 
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1. This document has been translated by computer. So the translation may not 
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CLAIMS 



[Claim(s)] 

[Claim 1] A semi-conductor epitaxial layer is selectively prepared on the 
component formation field as for which separation demarcation was carried out 
by the 1st insulator layer of the 1 conductivity-type semi-conductor base side 
which consists of a substrate or a well. In the semiconductor device with which it 
comes to form an insulated-gate mold transistor in the front face of this semi- 
conductor epitaxial layer In the section near the front face of this epitaxial layer 
directly under a gate electrode of this insulated-gate mold transistor The 
semiconductor device with which it has concentration distribution of the channel 
impurity which has one conductivity type which carries out a sequential increment 
toward the depths from the front face of this epitaxial layer, and maximum of the 
high impurity concentration in this concentration distribution is characterized by 
being larger than the high impurity concentration of this base. 
[Claim 2] said semi-conductor epitaxial layer - said - this - the semiconductor 
device according to claim 1 with which the crevice formed in a border area with 
the insulator layer of 1 is characterized by the 2nd insulator layer coming to be 
buried evenly. 

[Claim 3] The process which forms the 1st insulator layer which carries out 
demarcation expression of this base side selectively on the 1 conductivity-type 
semi-conductor base which consists of a substrate or a well, The process make 
the 1 conductivity-type semi-conductor epitaxial layer which has low high impurity 
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concentration from this semi-conductor base selectively on the expressional side 
of this base grow up to be, The ion implantation of a 1 conductivity-type impurity 
is performed to this epitaxial layer. To this epitaxial layer The process in which it 
has the concentration distribution of an impurity which carries out a sequential 
increment toward the depths from a front face, and the maximum of the high 
impurity concentration in this concentration distribution forms a larger 1 
conductivity-type channel dope layer than the high impurity concentration of this 
semi-conductor base, The manufacture approach of the semiconductor device 
characterized by including the process which forms the source / drain field of a 
reverse conductivity type in the surface section of this epitaxial layer of the both 
sides of this gate electrode after forming a gate electrode through gate dielectric 
film on this epitaxial layer. 

[Claim 4] The manufacture approach of the semiconductor device according to 
claim 3 characterized by including the process to which the process which makes 
a semi-conductor epitaxial layer grow selectively on the semi-conductor base in 
which demarcation expression was carried out by said 1st insulator layer embeds 
the 2nd insulator layer evenly in the crevice formed in the border area of this 
semi-conductor epitaxial layer and this 1st insulator layer. 
[Claim 5] the pad of the 2nd insulator layer to the crevice formed in the border 
area of said semi-conductor epitaxial layer and 1st insulator layer - from this 
epitaxial layer top - this - the manufacture approach of the semiconductor 
device according to claim 4 characterized by consisting of a process which 
carries out spreading formation of the SOG layer evenly over a 1st insulator layer 
top, and a process which carries out the etching back until the front face of this 
epitaxial layer exposes this SOG layer. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the short channel MOSFET from 
which a semiconductor device and its manufacture approach, especially high 
working speed are obtained, and its manufacture approach. 
[0002] Supply voltage also cannot but fall as it is made detailed, and MOSFET is 
1 -micrometer gate length. The drain electrical potential difference which was 
5.0V is gate length. 0.8 micrometers With 4.0V and 0.5 micrometers Sequential 
f lowering is carried out with 3.3V. This is because it is thought that it becomes 
difficult to avoid the phenomenon of making properties, such as a punch through, 
DIBL (Drain Induced Barrier Lowering), and a hot carrier effect, deteriorating for 
the increment in electric field inside FET in a cutback of the gate length under 
fixed supply voltage. 

[0003] the time of supply voltage reducing a lowering drain electrical potential 
difference, and on the other hand, avoiding the above-mentioned phenomenon - 
threshold voltage (Vth) since it does not fall with a basis - the effectual gate 
voltage in saturation region actuation - namely, - Vg-Vth It falls, and - this - 
Vg-Vth Lowering reduces the saturation drain current of FET and reduces that 
actuation capacity. 

[0004] Then, it is necessary to make extent in which a punch through does not 
occur carry out Vth lowering on the drain electrical potential difference not more 
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than 3.3V. However, Vth If substrate high impurity concentration of the channel 
section is made low in order to make it fall, it is Vth, there being indication that a 
punch through will occur inevitably and preventing a punch through. A technique 
of making it falling is desired. 
[0005] 

[Description of the Prior Art] It is Vth, preventing the above-mentioned punch 
through. The technique shown in following ** - ** is in the typical substrate 
engineering by which the conventional proposal is made as a technique of 
making it falling. 

[0006] ** Low-Impurity-Channel Transistor (LICT) (refer to drawing 8 (Hitachi)) 
this technique — drawing 8 (a) it is shown in type section drawing - as - for 
example, p+ of high concentration [ substrate / 51 / p type semiconductor ] a 
mold - after forming a well 52, the non dope epitaxial layer 53 is formed on this 
substrate. And it is drawing 8 (b) in the well 52 which an impurity is made to 
creep up into an epitaxial layer 53 from a well 52 at the time of elevated- 
temperature heat treatment in the case of field oxide 54 formation, and contains 
an epitaxial layer 53. As shown in the curve A of high-impurity-concentration 
profile drawing, it is the lowest in the surface section and the high-impurity- 
concentration profile of the dip mold which becomes high one by one toward the 
interior of a well 52 is formed. In addition, drawing 8 (a) Setting, for p mold 
channel cut field and 56, gate oxide and 57 are [ 54 / field oxide and 55 ] a gate 
electrode and 58S. n+ A mold source field and 58D n+ A mold drain field is 
shown. 

[0007] With this technique, the impurity from the well 52 by the thickness and the 
heat treatment conditions of an epitaxial layer 53 creeps up, and the surface 
concentration of an epitaxial layer 53 is determined by merit. For this reason, that 
of less than **1016cm - 3 ******** js dramatically difficult in dispersion in impurity 
surface concentration so that Vth may be doubled within **0.1 V. And Vth further 
In order to make surface concentration into the concentration of 4x1016- 
1x1017cm-3 so that it may become 0.1 - 0.4 V order, since it must become and 
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must be made high concentration, about [ 3x1 01 8cm - ] 3 and the problem that 
detailed-ization of a well 52 becomes difficult also produce the concentration of a 
well 52. 

[0008] ** A transistor with a pad layer (Hitachi) (refer to drawing 9 ) 
Not using the epitaxial substrate, this technique is the method which performs a 
channel dope with high acceleration voltage comparatively, is the approach of 
forming a pad layer as the so-called punch-through stopper, and is known for 
many years. Drawing 9 (a) Type section drawing is an example of MOSFET 
formed by this approach, 59 show a well among drawing, 60 shows p mold pad 
channel dope layer p mold, and other signs show the same object as drawing 5 . 
[0009] With this technique, it is drawing 9 (b). Surface concentration is the 
concentration distribution b1 of a well 59 so that clearly from the curve B of high- 
impurity-concentration profile drawing. Concentration distribution b2 of the pad 
channel dope layer 60 Although determined by superposition Concentration of a 
well 59 is not recklessly made from Men, such as buildup of substrate resistance, 
and generating of a latch rise, low. For example, since it is difficult, surface 
concentration cannot become the sum in the comparable order of a well 59 and 
the pad dope layer 60, and cannot make it low enough to carry out to three or 
less [4x1 01 6cm-]. 

[0010] ** The channel dope transistor by the reverse conductivity-type ion 
implantation (Toshiba) (refer to drawing 10) 

this technique - a channel dope - a substrate, i.e., p-, - the ion implantation of a 
well 59 and a reverse conductivity type - carrying out - a well - 
KOMPENZESHON of concentration - drawing 10 (a) it is shown in type section 
drawing - as - the surface section of a well 59 - p- The low high-impurity- 
concentration layer 61 of a mold is formed. In addition, it sets to this drawing and 
signs other than the above are drawing 8 (a). The same object is shown. 
[0011] Therefore, drawing 10 (b) As shown in high-impurity-concentration profile 
drawing For example, curve c1 If it is going to control to 4x1016cm-3 to be shown 
in the curve C of ********** after KOMPENZESHON of the well 52 which has the 
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surface concentration of 1x1017cm-3 like It is a curve c2 about the impurity of a 
reverse conductivity type. Must carry out a counter dope so that it may be shown, 
and it may become 6x1016cm-3 on a front face, and moreover, since the profile 
of the high impurity concentration of a reverse conductivity type is not a flat It is 
dramatically difficult to realize the value of the surface concentration as the 
above aims with sufficient repeatability. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention then, the substrate (or 
well) which has the impurity atom concentration profile which has surface high 
impurity concentration with a low predetermined value, and carries out a 
sequential increment toward the depths on predetermined dip The structure and 
the manufacture approach of acquiring with with high precision and sufficient 
repeatability are offered, it makes it possible to reduce Vth, preventing a punch 
through in MOSFET made detailed by this, and a drain saturation current aims at 
offering minute MOSFET of high actuation capacity easily greatly. 
[0013] 

[Means for Solving the Problem] A semi-conductor epitaxial layer is selectively 
prepared on the component formation field as for which separation demarcation 
was carried out by the 1st insulator layer of the 1 conductivity-type semi- 
conductor base side where solution of the above-mentioned technical problem 
consists of a substrate or a well. In the semiconductor device with which it comes 
to form an insulated-gate mold transistor in the front face of this semi-conductor 
epitaxial layer In the section near the front face of this epitaxial layer directly 
under a gate electrode of this insulated-gate mold transistor It has concentration 
distribution of the channel impurity which has one conductivity type which carries 
out a sequential increment toward the depths from the front face of this epitaxial 
layer, and the semiconductor device by this invention with the larger maximum of 
the high impurity concentration in this concentration distribution than the high 
impurity concentration of this base - or The process which forms the 1st 
insulator layer which carries out demarcation expression of this base side 
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selectively on the 1 conductivity-type semi-conductor base which consists of a 
substrate or a well, The process make the 1 conductivity-type semi-conductor 
epitaxial layer which has low high impurity concentration from this semi- 
conductor base selectively on the expressional side of this base grow up to be, 
The ion implantation of a 1 conductivity-type impurity is performed to this 
epitaxial layer. To this epitaxial layer The process in which it has the 
concentration distribution of an impurity which carries out a sequential increment 
toward the depths from a front face, and the maximum of the high impurity 
concentration in this concentration distribution forms a larger 1 conductivity-type 
channel dope layer than the high impurity concentration of this semi-conductor 
base, After forming a gate electrode through gate dielectric film on this epitaxial 
layer, it is attained by the manufacture approach of the semiconductor device by 
this invention including the process which forms the source / drain field of a 
reverse conductivity type in the surface section of this epitaxial layer of the both 
sides of this gate electrode. 
[0014] 

[Function] In this invention, after carrying out separation demarcation of the top 
face of the semi-conductor base which consists of a substrate or a well (mainly 
well) by the insulator layer formed at an elevated temperature, MOSFET is 
formed in the semi-conductor epitaxial layer which carried out selective growth at 
the low temperature of extent which an impurity crawls and does not produce a 
riser on this demarcated semi-conductor base side, and a channel dope ion 
implantation determines impurity distribution of the channel section of this 
MOSFET. 

[0015] Therefore, by forming the above-mentioned epitaxial layer by the epitaxial 
layer of a non dope or super-low concentration, and optimizing the conditions of 
the above-mentioned channel dope ion implantation, and the annealing 
conditions after an ion implantation It maintains at low concentration, the high 
impurity concentration, i.e., the surface concentration, of the surface section in 
which the channel of an epitaxial layer is formed. It has the high concentration 
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field of the request which suppresses generating of a punch through in the depth 
which the punch through between source-drains tends to generate. And it 
becomes possible to form concentration distribution of the impurity in the 
epitaxial layer which has a low-concentration field rather than the semi-conductor 
base (mainly well) of the epitaxial layer lower part in the field to which the base of 
the source / drain field touches with sufficient repeatability. 
[0016] Therefore, according to this invention, it has high actuation capacity by 
short channelization and low Vth-ization, and the junction parasitic capacitance of 
the source / drain field can form the small high speed MOSFET. 
[0017] in order [ moreover, ] to determine impurity distribution of the channel 
section only by the channel dope ion implantation and its annealing as mentioned 
above, not using a well as a source of diffusion - a well - upper selection 
epitaxial growth It carries out at low temperature 900 degrees C or less. 
Therefore, on the occasion of this epitaxial growth, concentration distribution of a 
well does not change a lot, the diffusion length of the longitudinal direction of a 
well is obstructed, and high integration of a component is also attained. 
[0018] Furthermore, since Vth is not determined with a counter dope, there may 
be few doses of an impurity and can aim at improvement in a throughput again. 
[0019] 

[Example] Below, a graphic display example explains this invention concretely. 
Drawing 1 is (a) with the explanatory view of one example of the structure of this 
invention. Important section type section drawing and (b) The process sectional 
view of the 1st example of the approach of this invention, drawing 5 , drawing 6 , 
and drawing 7 of high-impurity-concentration profile drawing, important section 
type section drawing of the example of everything [ drawing 2 ] but the structure 
of this invention, drawing 3 R> 3, and drawing 4 are the process sectional views 
of the 2nd - the 4th example of the approach of this invention. The same 
agreement shows the same object through a complete diagram. 
[0020] Drawing 1 which shows one example of the structure of this invention (a) 
Setting, 1 is about [ specific resistance lOohmcm ] p. - Mold silicon (Si) substrate, 
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2 is with 1x1 01 7cm [ of surface concentration ] - a depth [ 3 and a depth of about 
2 micrometers ] p. - Well, 3 p mold channel stopper and 5 for a component field 
and 4 Field oxide, 6 is boron (B) to a non dope or about [ 2x1 01 5cm - ] three low 
concentration, p with a thickness of about 0.15 micrometers doped - Mold low 
concentration epitaxial Si layer, p mold channel dope layer to which 7 has about 
[ 2x1 01 7cm - ] three peak concentration in a location with a depth of about 0.08 
micrometers, 8 is gate oxide and 9 is a gate electrode and 10S. Depth O.I 
micrometer and 3 about [ 1020cm high impurity concentration to ] n+ A mold 
source field and 10D Depth 0.1 micrometer and 3 about [ 1020cm high impurity 
concentration* to ] n+ A mold drain field is shown. 

[0021] MOSFET concerning this invention of structure as shown in this drawing p 
whose surface concentration is 1017cm-3 as shown in the manufacture approach 
explained later - on a well 2 After carrying out selective growth of the epitaxial Si 
layer 6 which has a non dope or about [ 2x1 01 5cm - ] three p mold low 
concentration at low temperature, p mold channel dope layer 7 which has about 
[ 2x1 01 7cm - ] three peak concentration in a place with a depth of about 0.08 
micrometers by the rear-spring-supporter ion implantation throughout component 
field 3 is formed and constituted. 

[0022] If it does in this way, since the impurity by the channel dope ion 
implantation will make the dip distribution which serves as low concentration one 
by one toward a front face, the high-impurity-concentration profile of the depth 
direction of the component field 3 This drawing (b) The surface section S1 in 
which the channel of the epitaxial Si layer 6 is formed becomes about 
[ 1x1 01 6cm - ] three low concentration by the skirt of distribution of said channel 
dope ion implantation so that it may be shown. It has the peak concentration 
whose place S2 with a depth of about 0.08 micrometers where the punch through 
between source-drains tends to happen is about [ 2x1 01 7cm - ] three, the source 
and drain field 10S, and 10D the channel dope layer 7 which a base touches, 
and a well - the depth near the interface with a field 2 0.13 It becomes the profile 
which has a low-concentration field from the with a high impurity concentration of 
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about 5x1016 well 2 near [ S3 ] mum. 

[0023] Therefore, Vth for making a channel form in the field of the above S1 
serves as a low value. It is source field 10S in an above-mentioned about [ S2 ] 
high concentration field. Drain field 10D The punch through of a between is 
prevented. And the source and drain field 10S, and 10D When the field where a 
pars basilaris ossis occipitalis touches is a field of low high impurity concentration 
from the well 2 shown in the above S3, they are the source, drain field 10S, and 
10D. Junction parasitic capacitance decreases. 

[0024] Then, short channelization of the punch through is prevented and carried 
out, and MOSFET of the high speed at which Vth has high actuation capacity low 
is formed, the crevice 1 1 where other examples shown in drawing 2 are formed 
in the boundary section of said epitaxial Si layer 3 and field oxide 5 of 
manufacture conditions - SOG (Spin On Glass) It is the example evenly fill uped 
with the pad insulator layer 12. etc. - It is the structure which prevented the 
electric conduction film of a gate electrode material remaining in said crevice 11, 
and generating failures, such as the source / short circuit between drains, on the 
occasion of formation of the gate electrode 8 by this. 
[0025] Next, with reference to drawing, an example explains the manufacture 
approach concerning this invention used in case Above MOSFET is formed. 
Drawing 3 (a) It faces forming MOSFET which has the structure shown in 
reference aforementioned 1 example. It is about [ specific resistance 10ohmcm ] 
p first. - On the mold Si substrate 1, the underlay silicon oxide (Si02) film 13 is 
minded, and it is wrap silicon nitride (Si3N4) about the component field 3. After 
forming the film 14, the well which includes said component field 3 on this 
substrate - the resist film 16 which has the puncturing 15 which expresses a 
formation field is formed. And it is boron (B+) at the puncturing 15 of said resist 
film to acceleration energy 180 KeV, and 2 about [ 1x101 3cm dose to ] conditions. 
An ion implantation is carried out. 102 **** 1 B+ An impregnation field is shown. 
[0026] drawing 3 (b) 3 ** - subsequently » the resist film 16 - removing - 1200 
degrees C and 180 a part - extent - running processing - carrying out - with 
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1017cm [ of surface concentration ] - a depth [ 3 and a depth of about 2 
micrometers ] p- this substrate front face after forming a well 2 - the above 
Si3N4 film 14 -- a mask - carrying out - 50KeV(s) and about [ 2x1 01 3cm - ] two 
conditions B+ An ion implantation is carried out. 104 **** 2 B+ An impregnation 
field is shown. 

[0027] Drawing 3 (c) Subsequently it is said Si3N4 3 **. The film 14 is used as a 
mask, for example, it is a hydrochloric-acid oxidation means. It is said 2nd [ the ] 
at the same time it forms the field oxide 5 with a thickness of about 4000A which 
performs selective oxidation at 900 degrees C, and demarcates the component 
field 3. B+ An impregnation field is activated and p mold channel stopper 4 of the 
lower part is formed. 

[0028] Drawing 3 (d) Subsequently it is said Si3N4 3 **. It is the epitaxial Si layer 
106 of a non dope with a thickness of about 1500A on the 2nd page of the well 
expressed to the component field 3 with the usual low-temperature epitaxial 
growth means performed on condition that 1Torr and 600 ** extent using gas 
(SiH4+H2+CI2) after removing the film 14 and underlay Si02 film 13. Selective 
growth is carried out. 

[0029] Drawing 4 (a) It is the above-mentioned epitaxial Si layer 106 by dry 
oxidation [ in / subsequently / 3 ** / the temperature of about 900 degrees C ]. 
The sacrifice oxidizing zone which thickness 100 ** extent which is not illustrated 
upwards does not illustrate is formed. Subsequently, it is this epitaxial Si layer 
106 anew by the dry oxidation means after fluoric acid etc. removes this sacrifice 
oxidizing zone. The gate oxide 8 of thickness 100 ** extent is formed upwards, 
this, simultaneously a channel stopper 4 - epitaxial Si layer 106 It is made to 
creep up. up to - Subsequently, said gate oxide 8 is penetrated and it is the 
epitaxial Si layer 106. To inside B+ For example, impregnation energy 50KeV, 
Activation is performed at the temperature of about 900 degrees C. an ion 
implantation is carried out on condition that dose 2x1013cm-2 - Epitaxial Si layer 
106 It has about [ 2x1 01 7cm - ] three peak concentration in a place with an inner 
depth of about 0.08 micrometers, and the skirt of distribution is the epitaxial Si 



THIS PAbfc BLANK (PSPTO) 



layer 106. p mold channel dope layer 7 which arrives at the management of a 
front face and a well 2 is formed. In addition, it is the epitaxial Si layer 106 of a 
non dope here, p whose surface concentration is about [ 1x1 01 6cm - ] three by 
distribution of an impurity - It becomes the mold epitaxial Si layer 6. 
[0030] Drawing 4 (b) Subsequently the gate electrode 9 which consists of Pori Si 
etc. through gate oxide 8 on the above-mentioned epitaxial Si layer 6 by the 
usual approach is formed 3 **. This gate electrode is used as a mask and it is 
phosphorus (P+) in an epitaxial layer 6. Acceleration energy 20KeV, Dose 
2x1013cmr2 and arsenic (As+) Acceleration energy 30KeV, An ion implantation 
is carried out on condition that dose 4x1015cm-2. A deed is activation at the 
temperature of about 850 degrees C With - with a high impurity concentration of 
1020cm a depth [ 3 and a depth of about 1 micrometer ] n+ Mold source field 10S 
And n+ Mold drain field 10D The important section of the high actuation capacity 
short channel MOSFET which forms and starts this invention is completed. In 
addition, you may serve as the activation of the above-mentioned source and a 
drain field by heat treatment for the reflow of the interlayer insulation film 
performed behind. 

[0031] drawing 4 (c) reference or later - usually - a passage - from boron silica 
glass (BPSG) - becoming - an interlayer insulation film - 17 - forming - this 
interlayer insulation film 17 - a reflow - carrying out - flattening - carrying out - 
that interlayer insulation film 17 - contact aperture 18S and 18D etc. - wiring 
19S and 19D which forms and consists of aluminum (aluminum) etc. on these 
contact aperture etc. - the high actuation capacity short channel MOSFET which 
forms and starts this invention is completed. 

[0032] In said selection epitaxial growth, a crevice is formed in the boundary 
section of an epitaxial Si layer and field oxide of the configuration and growth 
conditions of the field oxidation membrane end section of demarcating a 
component field. And this crevice causes failures, such as a short circuit between 
source-drains, without being able to remove the conductive layer deposited in 
said crevice, in case a gate electrode is formed behind. The structure which filled 
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evenly the crevice 1 1 produced in the boundary section of the epitaxial Si layer 6 
and field oxide 4 as shown in preventing it at drawing 2 by the insulator layer 12 
is used. In case this structure is formed, it is used together any of the approach 
of the 2nd example shown in the process of the 1st example of the above at 
drawing 5 , the 3rd example shown in drawing 6 , and the 4th example shown in 
drawing 7 they are. 

[0033] Drawing 5 (a) The top face of the epitaxial Si layer 6 of the 2nd example of 
reference is higher than the top face of field oxide 5, and it is one approach used 
when a crevice 1 1 is formed in the boundary section of an epitaxial layer 6 and 
field oxide 5. the above-mentioned epitaxial layer 6 is first buried on the above- 
mentioned substrate, and a top face becomes almost flat - for example - It 
forms by carrying out repetitive spreading of the SOG layer 20 with a thickness of 
about 0.5 micrometers with a spin coat method. Subsequently, after BEKU [ this 
SOG layer 20 / about 400 degrees C ] KYUA [ the temperature of about 800 
degrees C ]. 

[0034] drawing 5 (b) reference - and -- next - for example, (CF4+CHF3) The 
SOG layer 20 which carries out etchback until the whole surface of the epitaxial 
Si layer 6 is exposed, fills the crevice 1 1 of the boundary section of an epitaxial 
layer 6 and field oxide 5, and has the top face of the epitaxial Si layer 6 and the 
top face of equal height, and extends on field oxide 5 by the reactive ion etching 
using gas is formed, and flattening on the front face of a substrate is attained. 
[0035] in addition - since the spreading thickness of the SOG layer 20 is thick as 
mentioned above by this approach - case formation is difficult - for example, - 
SOG about 0.2-micrometer layer top Phosphorus silica glass (PSG) by the vapor 
growth of about 0.3 micrometers etc. - the multilayer insulator layer which 
carried out the laminating may be substituted for an insulator layer. 
[0036] Drawing 6 (a) The top face of the epitaxial Si layer 6 of the 3rd example of 
reference is higher than the top face of field oxide 5. And by other approaches 
used when a crevice 1 1 is formed in the boundary section of the epitaxial Si layer 
6 and field oxide 5, it sets to this approach. On the above-mentioned substrate, it 
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is thickness with easy formation by the spin coat method. 0.2-0.3 SOG layer 120 
of mum It is this SOG layer 120 at the conditions same after forming as said 
example. KYUA. 

[0037] Drawing 6 (b) 3 **, subsequently, with the same means as said example, 
etchback is carried out until the whole surface of the epitaxial Si layer 6 
expresses. SOG layer 120 on the flat field oxide 5 currently formed in the same 
thickness as the epitaxial Si layer 6 top by this approach It is the SOG layer 120 
only in the crevice 1 1 which is removed and is formed in the boundary section of 
the epitaxial Si layer 6 and field oxide 5. It is embedded evenly. 
[0038] Drawing 7 (a) The 4th example of reference has the top face of the 
epitaxial Si layer 6 lower than the top face of field oxide 5, and it is the example 
used when a crevice 1 1 was formed in the boundary section of the epitaxial Si 
layer 6 and field oxide 5. It becomes [ on the above-mentioned substrate / a top 
face ] flat by this approach and needs. It is the SOG layer 220 by the spin coat 
method thickly to about 0.5 micrometers. It is this SOG layer 220 by the 
conditions same after forming as said example. KYUA. 

[0039] Drawing 7 (b) Subsequently it is the above-mentioned SOG layer 220 with 
the same approach as said example. Etchback is carried out until the whole 
surface of the epitaxial Si layer 6 expresses. SOG layer 220 on the field oxide 5 
currently formed by this approach more thinly than the epitaxial Si layer 6 top It is 
removed thoroughly and the top face of field oxide 5 is also etched to the same 
height as the top face of the epitaxial Si layer 6. And it is the SOG layer 220 only 
to Uchibe, the crevice 1 1 currently formed in the boundary section of the epitaxial 
Si layer 6 and field oxide 5. It becomes the structure which is embedded and 
remains. 
[0040] 

[Effect of the Invention] As shown in the above example, according to this 
invention, the channel section has surface concentration low enough, and has 
low Vth. And drawing heightens actuation capacity for short channelization, 
allotting a high concentration field to the lower part, and preventing the punch 
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through between source-drains. Furthermore, the high speed MOSFET which the 
low-concentration field was allotted from the well to the field to which the base of 
the source / drain field touches, and the junction parasitic capacitance of the 
source / drain field was decreased, and prevented time delay energizing is 
formed easily. Moreover, longitudinal direction amplification of the well of the 
MOSFET lower part is also prevented in a production process. 
[0041] Therefore, the place of this invention which has a high degree of 
integration and contributes to manufacture of high-speed MOSIC is large. 

* 

[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of one example of the structure of this 
invention 

[Drawing 2] Important section type section drawing of other examples of the 
structure of this invention 

[Drawing 3] The process sectional view of the 1st example of the approach of this 
invention (the 1 ) 

[Drawing 4] The process sectional view of the 1st example of the approach of this 
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invention (the 2) 

[Drawing 5] The process sectional view of the 2nd example of the approach of 
this invention 

[Drawing 6] The process sectional view of the 3rd example of the approach of 
this invention 

[Drawing 7] The process sectional view of the 4th example of the approach of 
this invention 

[Drawing 8] The explanatory view of LICT 

[Drawing 9] The explanatory view of a transistor with a pad layer 

[Drawing 10] The explanatory view of the channel dope transistor by the reverse 

conductivity-type ion implantation 

[Description of Notations] 

1 P Mold Si Substrate 

2 P - Well 

3 Component Field 

4 P Mold Channel Stopper 

5 Field Oxide 

6 P - Mold Low Concentration Epitaxial Layer 

7 P Mold Channel Dope Layer 

8 Gate Oxide 

9 Gate Electrode 

10S n+ Mold source field 
10D n+ Mold drain field 

11 Crevice 

12 Pad Insulator Layer 
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[Drawing 3] 
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